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Adaptive Management Team 

Total Dissolved Gas in the Columbia and Snake Rivers 

 

Evaluation of the 115 Percent Total Dissolved Gas Forebay Requirement 

 

Response to Comments 
January 5, 2009 

 
 
The Washington State Department of Ecology (Ecology) and the Oregon Department of 
Environmental Quality (ODEQ) released a draft version of the Evaluation of the 115 Percent Total 
Dissolved Gas Forebay Requirement on September 4, 2008 for review by the Adaptive 
Management Team (AMT).  The AMT met on September 9, 2008 to discuss the draft document.  
AMT members were asked to submit technical comments on the draft by October 6, 2008.  
Ecology and ODEQ received comments from six organizations: USACE, FPC, BPA, Northwest 
RiverPartners, CRITFC, and ODFW.  The following response to comments summarizes the 
comments and that states’ response to the comments.  The complete comments are available on 
the AMT website, http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/ColumbiaTDG.html.   

Executive Summary 

Comment: 

 
Response: 

The Washington Department of Ecology received a petition to change its water quality standards 
for TDG in the forebay.  Ecology agreed to study the issue and the petition was withdrawn.  While 
there may not be a strict legal mandate currently, if Ecology did not address the issue, Ecology 
would likely receive another petition requiring it to address the criteria.   

http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/ColumbiaTDG.html


~ 2 ~ 
 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have included a write-up on the Weight of 
Evidence approach and how it was implemented in the “Agencies’ Decisions” section of the report. 

Comment: 

 
Response: 

The dams on the Middle Columbia are now specifically included in the document.  In both the 
draft document and the final document, the majority of the analysis focuses on the dams in the 
lower Columbia and Snake Rivers. 

Background  

TMDL Overview  

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 
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Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
(See comment on the website for complete text.) 

Response: 

Ecology and DEQ agree with the comment, and have added a new section to the document titled, 
“Overview of TDG Production.”  The text in this new section originated in the 2002 Lower 
Columbia River Total Dissolved Gas Total Maximum Daily Load document. 

Comment: 

 

 
Response: 

Ecology and DEQ agree with the comment and have included the clarification in the new section 
titled, “Overview of TDG Production”.   
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TMDL Implementation  

Comment: 

 
Response: 

Ecology and DEQ do not agree with the comment, and have made no change to the document.  
The TDG TMDL states that:  “Given the clear mathematical relationship between spill quantities, 
the load allocations (ΔP ), and TDG percent saturation, compliance with load allocations will be 
met by specifying operational and structural goals for spills that prevent the load allocation from 
being exceeded.  In general, the long-term goal of meeting water quality standards must be met 
with structural modifications to the dam projects”.   (Page 60, 2002 Lower Columbia River TDG 
TMDL, http://www.ecy.wa.gov/pubs/0203004.pdf)  

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 
Ecology and DEQ do not agree with the comment.  The TDG TMDLs identify the load allocations for 
each dam, defined site-specifically at the edge of the aerated zone.  The TMDL load allocations 
only apply for flows below the 7Q10 flood flows, regardless of the cause of the spill.  Therefore, 
long-term compliance with load allocations for dam spills will be at the downstream end of the 
aerated zone below each spillway.  No change was made to the document. 
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Comment: 

 
Response: 

Ecology and DEQ changed the text from “some stations produce questionable data” to “some 
stations may be affected by environmental variables” in order to reflect the research that has 
been conducted by the Army Corps of Engineers as part of RPA 132. 

Need for Adaptive Management  

Comment: 

 

 
Response: 

Ecology and DEQ understand that transport was included in some of the analyses that were 
presented at the TDG AMT.  However, Ecology and DEQ identify transport as a management 
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decision, which is discussed and decisions are made outside of the TDG AMT process.  No change 
was made to the document. 

The Adaptive Management Team  

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Forebay Gauge History  

Comment: 
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Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Information the AMT Considered 

Comment: 

 

 
Response: 

Ecology and ODEQ made minor changes to make it clear that additional spill may increase fish 
survival.  Ecology and ODEQ understand that additional spill does not always lead to increased 
survival in every situation.  Gas bubble trauma includes both the acute and the chronic, sublethal 
effects.  We understand that chronic, sublethal effects are not necessarily identified by monitoring 
fish fins for signs of GBT. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 
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Spill Volume Considerations  

Comment: 

 
Response: 

Ecology and DEQ included the “Spill volume consideration” section in the report to inform the 
reader on terminology used regarding spill.  Ecology and DEQ understand that TDG limits have the 
potential to result in changing levels of spill at projects, however Ecology and DEQ are not setting 
levels of spill through the evaluation of the 115% TDG forebay limit TDG AMT.  Ecology and DEQ 
identify that the setting of spill volumes and transport are a management decision, which are 
discussed and decisions are made outside of the TDG AMT process.  No change was made to the 
document. 

Spill Volume Analysis: With and Without the 115 Percent TDG Limit 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 
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Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ agree that not all the percentages can be directly compared.  Ecology and DEQ 
made changes to the document to make it more clear what should and should not be directly 
compared.  All figures now use the following definition of increase in spill: 

 
Figures 7-9 and Table 4, which presented information in different ways, were deleted.  Ecology 
and DEQ also added the calculation for each percent increase (TDG, GBT, survival, etc) provided in 
the report. 
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FPC Analysis  

Comment: 
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Response: 
Ecology and ODEQ added additional detail to both Table 2 and the FPC Analysis section of the report to 
provide more details.  The four scenarios the FPC used are more thoroughly described in documents 823 
and 303, available on the AMT website.  We do not agree that inclusion of scenarios C and D are entirely 
inappropriate, confusing, and misleading.  While scenarios C and D do not represent the most likely near-
term result of eliminating the 115% requirement, they do help explain what could happen under different 
situations.   The Agencies’ Decision section addresses this issue in more detail. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

All analyses submitted during the TDG AMT process have been considered in the decision making 
process.   Ecology and ODEQ understand the assumptions and limitations of each analysis.  No 
change was made to the document. 
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USACE Analysis (SYSTDG)  

Comment: 

 
And  

 

 
And 

 
And 

 
Response: 

The FPC analysis included spill volumes that do include a full range of spill operations and are not set by the 
2008 BiOp.  This analysis, plus the USACE analysis that does include the 2008 BiOp, helps provide a 
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complete picture of the potential effect of the 115% TDG forebay requirement.  While it would be 
beneficial for all the analyses to address all of the years, spill assumptions, and spill operations, the 

information that the AMT collected provides sufficient information to understand the issue.  No change 
was made to the document. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ made the change in the document. 

Comment: 

 
Response: 

Figure 6 is based on the “totals in KAF” from Tables 11-13 of the Report on the SYSTDG Modeling for AMT, 
document 710.  These are annual totals. 

Comment: 

 
Response: 

Figures 7-9 were deleted.  Additional information was added to Tables 12 and 13 and Figures 16 and 17 to 
define how the difference was calculated. 
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Comment: 

 
Response: 

Since Table 4 is redundant and presented information in a different way that was confusing, it was deleted. 

Comment: 

 
Response: 

Comment noted.  The SYSTDG and HYDSIM analyses, along with the FPC analysis, are used in the report. 

BPA Analysis (HYDSIM)  

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 
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Synthesis of FPC, USACE, and BPA Analyses of Spill Volumes  

Comment: 

 
Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 

Comment: 

 
Response: 

Ecology and DEQ made changes to the document to make it more clear how the statistics were 
calculated.  All figures now use the following definition of increase in spill: 

 

Comment: 
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Response: 

The assessments that the commenter requests are included in the Agencies’ Decisions section of the 
document.  Ecology and ODEQ did receive many comments on the analyses submitted at AMT.  Ecology and 
ODEQ read each comment and frequently requested additional information from either the entity that did 
the analysis or the commenter.  Originally, Ecology and ODEQ summarized the comments, and the 
responses to comments, in the document.  However, these discussions greatly increased the length of the 
document.  Since the purpose of the document is to provide a digestible synthesis of the information, we 
decided to remove the discussion of the comments.  Ecology and ODEQ understand the issues in the 
comment letters, and the comments help inform the Agencies’ Decisions.  The comments and the 
responses to the comments are all available on the AMT website. 

Comment: 
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Response: 

While scenarios C and D do not represent the mostly likely near-term result of eliminating the 115% 
requirement, they do help explain could happen under different situations.   Ecology and ODEQ understand 
the assumptions that went into each analysis.  The Agencies’ Decision section addresses this issue in more 
detail. 

Fish Passage and Survivability Impacts  

FPC Analysis of Juvenile Hydro-system Survivals and SARs  

Comment: 
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Response: 

Ecology and DEQ have read the comments submitted by Dr. Anderson and Dr. Skalski from the 
University of Washington.  Both the FPC and USFWS responded to the University of Washington 
Comments and the responses are posted on the TDG AMT website:  documents “FPC response to 
previous BPA comments on FPC’s importance of spill presentation. (619)” and “USFWS response to 
previous BPA comments on CSS. (615).”  The FPC and USFWS studies are based on empirical and 
modeled data sets as identified in Table 7 “Fish Passage and Survival Impacts Analysis Summary” in 
the draft TDG AMT document.  All analyses submitted during the TDG AMT process have been 
considered in the decision making process.  The FPC and others provided a quantitative estimate 
of the benefit of additional spill during the comment period.  This analysis is included in the 
document.   

Comment: 

 
Response: 

Ecology and DEQ asked FPC to remove the 2001 spill data from their original analysis.  The 
updated analysis showed that by removing the 2001 data from the original FPC analysis had very 
little impact on the estimates of the relationships, see “FPC Response to Figures 13-15 (822)” 
document posted on the TDG AMT website.  No change was made to the document. 

CSS Study Presented by USFWS  

Comment: 

 

http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/FPCresponseBPAcommentsFPCimportancespillpresentation.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/FPCresponseBPAcommentsFPCimportancespillpresentation.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/FPCresponseBPAcommentsFPCimportancespillpresentation.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/CSSresponseBPASkalskicomments.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/CSSresponseBPASkalskicomments.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/CSSresponseBPASkalskicomments.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/100808rptcomments/FPC172-08.pdf
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Response: 

Ecology and DEQ have read the comments submitted by Dr.Usha Varanasi on June 29, 2007 to 
Robert Lohn, document “NOAA NWFSC comments on CSS (621)” on the TDG AMT website.  A 
response to Dr. Usha Varanasi’s comments was provided and is available on the TDG AMT website, 
“FPC response to CSS comments by NOAA (626).”  Most of the comments received at the TDG 
AMT on the CSS report were developed during the regional CSS study review during the summer 
of 2007.  The CSS team incorporated many of the comments received by the AMT originating in 
2007.  Although the CSS study uses regionally accepted analytical methodologies, regional opinion 
on the use of the CSS study remains controversial.  The FPC and others provided a quantitative 
estimate of the benefit of additional spill during the comment period.  This analysis is included in 
the document. 

Comment: 

 
Response: 

Ecology and DEQ have made the appropriate change in the document. 

Comment: 

 

http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/NOAA-FNWFSCprevcommCSS.pdf
http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/142-07CSS10yrRespNOAAcomm.pdf
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Response: 

Ecology and DEQ do not agree.  The FPC’s statistical analysis was based on the use of the empirical 
data set.  All analyses presented at the AMT were considered by Ecology and DEQ.  No change was 
made to the document. 

Comment: 
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Response: 

Ecology and DEQ agree that the full range of analyses and results presented at the TDG AMT are to 
be considered in the agencies’ decision.  Ecology and DEQ will accept the data presented in the 
comment regarding the absolute increase in survival and absolute decrease in fish travel time if 
the 115% TDG forebay limit was removed.  This information allows for a full range of results 
analysis between COMPASS and CSS.  The document was updated to include the information 
provided.  Additional information is available on the website.  Figure 15 and some associated text 
was deleted. 
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NOAA COMPASS Study  

Comment: 

 

 
Response: 

Ecology and DEQ agree that the full range of analyses and results presented at the TDG AMT are to 
be considered in the agencies’ decision.  No change was made to the document. 

Comment: 

 
Response: 

The COMPASS results presented in the comment are already presented in the “Draft Evaluation of 
the 115 Percent Total Dissolved as Forebay Requirement” document on page 39, Table 10.  No 
change was made to the document.  Ecology and DEQ will use the full range of analyses and 
results presented at the TDG AMT in the agencies’ decision.     

Comment: 

 
Response: 

The conclusion is valid and was not removed from the document because the language referenced 
in the comment was directly copied from the NOAA “COMPASS report (609)” (first page, fifth 
paragraph).  NOAA’s report states: “There are two aspects to the analysis, the first is a basic 
comparison of two alternatives to determine which provides the higher estimated survival.  

http://www.ecy.wa.gov/programs/wq/tmdl/ColumbiaRvr/060208comments/COMPASSrpt.pdf
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Additionally, the model provides an estimate of the magnitude of difference between the 
alternatives. In the case of the AMT analyses the magnitude of most estimated survival differences 
were small, many so small that when the absolute and relative differences were rounded to the 
same level of precision reported in the FCRPS BiOp the result was zero. However, when carried out 
to the maximum number of decimal places used in the model there was a difference between 
alternatives. The significance of such small differences is somewhat debatable, however we 
[NOAA] would interpret them as very small positive (in most cases) or negative effects.”   No 
change was made to the document. 

Comment: 

 
Response: 

Ecology and DEQ understand that transport was included in some of the analyses that were 
presented at the TDG AMT.  However, Ecology and DEQ identify transport as a management 
decision, which is discussed and decisions are made outside of the TDG AMT process.  The 
document was changed to specify that the states consider transport to be a management issue. 

Comment: 

 
Response: 
Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document. 
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Synthesis of FPC, USFWS, NOAA and CRITFC Analyses  

Comment: 

 
Response: 

Ecology and DEQ agree that the information relating to decreased survival and SARs should be 
included in the synthesis of results section.  The appropriate change was made to the document. 

Comment: 

 
Response: 

Ecology and DEQ will use the full range of analyses and results presented at the TDG AMT to develop the 
agencies’ decision.  Additionally, Ecology and DEQ have included a write-up on the Weight of Evidence 
approach and how it was implemented in the “Agencies’ Decisions” section of the report.  No change was 
made to the document. 

Comment: 

 



~ 26 ~ 
 

Response: 

Ecology and DEQ agree with the comment, and have made the appropriate change in the 
document (see Table 7 of the draft document titled “Fish Passage and Survival Impacts Analysis 
Summary”). 

Gas Bubble Trauma Impacts  

Ecology Literature Review  

Comment: 

 
Response: 

Comment noted.  The conclusions from the Ecology literature review are identified in pages 2-5 of the 
review.  Like the other reports summarized by the document, only the highlights are included.  The 
complete literature review is available on the AMT website. 

Comment: 

 
Response: 

Ecology and ODEQ are careful to consider the dynamic river environment in making their conclusions.  
Laboratory studies clearly show a significant harmful effect in shallow water.  The impact of higher TDG on 
aquatic life in the Columbia River is more difficult to determine. 
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Comment: 

 

 
Response: 

Comment noted.  The long-term effects on salmonids are better known than the long-term effects on other 
aquatic life. 

GBT Monitoring Program  

Comment: 

 

 
Response: 

Gas bubble trauma signs are reported at all levels of TDG, including below 110%.  GBT signs increase as TDG 
increases.  A limit of 110% is more protective than a limit of 115% which is more protective than 120%.  
More discussion on the TDG limit is included in the Agencies’ Decisions section of the document. 
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Agencies’ Decisions  

Comment: 

 
Response: 

Ecology and DEQ will use the full range of analyses and results presented at the TDG AMT to develop the 
agencies’ decision.  Additionally, Ecology and DEQ have included a write-up on the Weight of Evidence 
approach and how it was implemented in the “Agencies’ Decisions” section of the report.   

Comment: 

 
Response: 

Other AMT members disagree with each of these conclusions.  ODEQ and Ecology made the best attempt 
possible to evaluate the 115% TDG forebay requirement question. 
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Comment: 

 
Response: 
Ecology and DEQ will use the full range of analyses and results presented at the TDG AMT to 
develop the agencies’ decision.  Additionally, Ecology and DEQ have included a write-up on the 
Weight of Evidence approach and how it was implemented in the “Agencies’ Decisions” section of 
the report.   

Comment: 

 
Response: 

Ecology and DEQ will use the full range of analyses and results presented at the TDG AMT to 
develop the agencies’ decision.  Additionally, Ecology and DEQ have included a write-up on the 
Weight of Evidence approach and how it was implemented in the “Agencies’ Decisions” section of 
the report.   


